showed that it is an important disease of juvenile L. calcarifer in small scale nurseries in 23
Vietnam. Heavy infection and high prevalence levels of the Eimeria infection are suspected to 24 be linked to the low daily water exchange rates practised in these nurseries. Although 25 systemic iridovirus infection was concurrently observed in some of the fish examined, it was 26 not as consistently present in diseased fish as the Eimeria infection. 
Light microscopy (LM) 83
Tissues were fixed in 10% phosphate buffered formalin for at least 24 h, dehydrated in 84 an ethanol-xylene series and embedded in paraffin wax. Formalin fixed bony tissues were 85 decalcified in 5% nitric acid overnight prior to dehydration and embedded in paraffin wax. 86 5µm tissue sections were dewaxed in xylene, rehydrated in an ethanol series and stained by 87 haematoxylin & eosin (H&E) or Giemsa. 88 89
Transmission electron microscopy (TEM) 90
Tissues were fixed in 5% glutaraldehyde in phosphate-buffered saline (PBS) at 
Results 98

Field observations made on L. calcarifer nurseries sampled in this study 99
The L. calcarifer nurseries in Ca Mau, Vietnam were mainly small scale with less than 100 five ½-to 1-tonne tanks. These nurseries obtained their fry from hatcheries in Vung Tau or 101
Khanh Hoa Province in Vietnam, or as imported fry from Thailand. Fiber glass or cement 102 tanks were mainly used as holding facilities with static or closed recirculation systems. LessM a n u s c r i p t
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than 20-30% partial daily water exchange rates were practised. In earthen ponds which were 104 less commonly used, the fry were kept in nets suspended in the water column. Salinity of 105 rearing water ranged from 15 to 25 parts per thousand (ppt). Stocking density varied from 280 106 to 350 fish/m 3 water. Fish were fed commercial feed pellets supplemented with coarsely 107 chopped trash fish. The trash fish fed consisted of wild caught fish from the sea. 108
Nurseries stocked 1-3 cm L. calcarifer fry obtained from hatcheries, and grow them 109 on to 7-9 cm body length fish to sell to grow-out farmers. Nursery reared 2.5 to 7.0 cm body 110 length L. calcarifer juveniles were reported to suffer low grade clinical disease soon after 111 stocking, with a cumulative mortality of up to 30% of stocked fish. Clinical signs included 112 fish preferentially hanging at water surface, inappetance, lethargy, darkened bodies, tail rot 113 and scales loss. 114 115
Histopathology 116
An Eimeria infection was observed in greater than 60% of diseased L. calcarifer 117 sampled from the five nurseries, often as early as the first week post stocking. Fish kept in 118 cement or fiber glass tanks or ponds in salinities of both 15 and 25 ppt were found to be 119 infected with this parasite. Concurrent systemic iridoviral disease was observed in 120 approximately 20% of diseased L. calcarifer examined. Low grade to heavy gill trichodinid 121 infection was sometimes observed but not associated with any significant pathology. 122
The primary infection site of the L. calcarifer Eimeria was the small intestine. Both 123 merogony and gamogony were mainly epicytoplasmic and occurred simultaneously (Figure  124 1). Infection levels varied from light to heavy, often with obliteration of the microvillous 125 brush border. Meronts were much smaller in size than gamonts, and had merozoites arranged 126 in rosettes or in parallel (Figures 1 and 2a) . Intracytoplasmic meronts or unusually large 127 meronts with at least 18 merozoites were occasionally observed (Figure 2b ). Macrogamonts species of Eimeria and Goussia. Although the sporocysts in oocysts examined in this studywe will refer to this parasite as Eimeria until molecular analysis can be conducted. Since 181 sporulated oocysts were rarely observed in tissue sections of Eimeria infected L. calcarifer, it 182 is presumed that sporulation was mainly exogenous. Both unsporulated and sporulated 183 oocysts were readily observed in faecal materials collected from tank bottoms. The L. 184
calcarifer Eimeria oocysts in histological tissue sections were almost half the size of alcohol 185 fixed oocysts obtained from waste water, likely due to the dehydration process used in 186
histology. There is also the possibility that more than one species of Eimeria were involved. 187
A study on Goussia carpelli in common carp suggested the correlation of infection 188 rates to stress and immunosupression (Steinhagen et al., 1998) M a n u s c r i p t 
